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Table 1- Price of production factors and amount of chicken meat production during 1996- 2020

Price 1375 1379 1389 1390 1393 1396 1398

Poultry feed (Toman) 185 186 464 534 1703 1656 2732

Energy (Toman) 3 11 16 150 250 400 480
Labor (Toman) 700 1600 11000 12500 21000 33000 101000
Qutput (Ton) 869055 1145861 1862838 1907194 2052923 2539761 3197961

OsedT Cnl i ad o) o Baliad SI 1 Giody 5 e

el sl GBS Y Jgas o
Table 3- Results of Hausman test

F-
Type of test statistics P-value Result
AT 12021 0000 M rejected

Alids &I aw Ho sad aysln clis sl
S olasd 4l a8 4w S Wiy 8 aas e plis
» Sdasmua g Ll )y sty Hladae Siell
o YY) S anal o cslie R? s5LT Ll
a8 ol cpl g sug HlaSae usee VWS lasl 3 s
L olad Jla Gae Hu sl yla 1 e 3YL (Suias mus 63
] S aS ol asas Lol Gls aa pladadie
REZSIEFRENP- | FRUIEN 1o BEPY- P RUAES v - SYRy KV
Slass 5wl e JS slas (PAS odlaa w55 Galle
G S oy e st 515 S L Lls s slasial

Sl ,lel o s bl SleMbl 5 snds mrams bl Sy B o

D9 S92z ge (gl

Sl a5 R 50 S5 (slasols b Jae el sl
read b (B a5 o S5 Jae slasols g6 <
cosaF Gaeil alasl b SIS Gl a€ 0 g padidis (s
JSlaa (i, BBl Sl sl ol Hy (a8 .08 o
Bl oo e T cuglsl 5 su it paat ola e

Table 2- Results of F test

Type of F- ]
test statistics | -value Result
F test 2.61 00006  Ho rejected
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Table 4- Comparison of cost functional forms

Type of function R? R2 Significant coefficients I8 (P-value)
Translog 0.95 0.9 13 0.231
Generalized quadratic 0.86 0.83 10 03
Generalized Leontief 0.84 0.78 9 0.093

Table 5- SURE estimation results of the translog cost function

Variable Coefficient Standard deviation Z-Statistics P-value
a, -2.22 1.83 -1.21 0.24
Inw,, 0.38 111 0.34 0.75
Inw,,, -1.15% 0.62 -1.85 0.09
Inw,,, -0.11 0.35 -0.31 0.91
InQ, 0.78%*+ 0.27 2.85 0.01
Inw,, Inw,,, -0.91 0.67 -1.34 0.15
Inw,, Inw,,, -1.21%* 0.37 -2.5 0.03
InQ, Inw,, -0.33%** 0.09 -3.36 0.002
Inw,, Inw,,, 0.45 0.26 173 0.12
InQ, Inw,,, 0.18** 0.08 221 0.04
InQ,, Inw,,, 0.23%** 0.06 3.83 0.005
T 1.41%* 0.52 27 0.03
Inw,,, T 0.83* 0.43 1.89 0.09
Inw,,, T -0.41 0.32 -1.25 0.21
Inw,,, T -0.58** 0.28 -2.05 0.05
InQ,T -0.16%** 0.04 -3.54 0.003
(M)? 0.08* 0.04 1.98 0.07
(Inw,,,)? 1.34%* 0.6 221 0.04
(Inw,,,)? -0.06 0.37 -0.16 0.86
(Inw,,,)? 0.21 0.3 0.7 0.22
(InQ,,)? 0.04%** 0.01 3.86 0.001
R2=0.95 Chi-Square =12.41 R2=0.90 Ramsey’s RESET Test=0.2341

*** ** and * significance at the level of 1, 5 and 10%, respectively
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Table 6- The rate of technological change in poultry farms by province during 1996- 2020

Province Technological change Province Technological change
Boshehr -2.51 Lorestan -2.08
Chahar mahal bakhtiyari 2 Hamadan -1.69
Esfahan -2.35 Ghazvin -1.53
Ardabil -2.19 Tehran 141
East Azerbaijan -2.39 West Azerbaijan -1.68
Yazd -1.88 Markazi -1.45
Mazandaran -2.17 Kermanshah -1.27
Khozestan -2.16 Fars -1.24
Kohgiloyeh and Boyerahmad -1.83 Kordestan -1.81
Sistan and Balucheatan -1.75 Ilam -1.18
Keran -1.96 Khorasan -1.21
Ghom -1.9 Semnan -1.15
Zanjan -1.96 Hormozgan -1.25
Gilan -1.92
Average -1.71
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Figure 1- The rate of technological change in poultry farms of Iran during 1996- 2020
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Table 7- Technological change rate by its components in poultry farms of Iran during 1996- 2020

Year Pure Input biased Scale augmenting technological change Total
technological technological technological
change change change
1375 0.54 0.83 -2.09 -0.72
1379 0.75 0.67 -2.17 -0.75
1389 0.81 0.28 -2.24 -1.15
1390 0.94 -0.41 -2.21 -1.68
1393 1.17 -1.67 -2.41 -2.91
1396 1.23 -1.17 -2.51 -2.45
1398 1.18 -1.27 -2.16 -2.25
Average 0.94 -0.39 -2.25 -1.71
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Table 9- Cost elasticity and returns to scale in
poultry farms of Iran during 1996- 2020

Year Cost elasticity Returns to scale

1375 0.54 1.85

1379 0.37 2.7

1389 0.25 4

1390 0.33 3.03

1393 0.46 2.17

1396 0.29 3.44

1399 0.35 2.85
Average 0.37 2.86
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Table 8- Technical bias towards inputs

Input Input Bias
Poultry feed 1.09
Energy -0.41
Day-old chicken 0.58
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Table 10- Cost elasticity in poultry farms of Iran by province during 1996- 2020

Province Cost elasticity Province Cost elasticity
Hormozgan 0.13 Zanjan 0.37
Semnan 0.27 Hamadan 0.42
Khorasan 0.26 Lorestan 0.4
llam 0.29 Kerman 0.34
Kordestan 0.22 Kohgiloyeh and Boyerahmad 0.35
Fars 0.25 Khozestan 0.38
Kermanshah 0.32 Mazandaran 0.44
Markazi 0.29 Yazd 0.43
West Azerbaijan 0.37 East Azerbaijan 0.49
Tehran 0.4 Esfahan 0.43
Ghazvin 0.35 Chahar mahal bakhtiyari 0.53
Ghom 0.31 Boshehr 0.54
Gilan 0.41 Ardabil 0.58

Sistan and Balucheatan 0.36
Average 0.37
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Introduction: The growing population and increasing demand for agricultural products, including
protein products such as chicken meat due to limited resources, have made it necessary to improve
the productivity of inputs. Since the technological change is one of the significant components of
productivity change, therefor, the present study was conducted to evaluate the trend and nature of
technological change in the Iranian poultry industry. A brief review of the previous studies indicates
that in today 's world, factor productivity growth is one of the most important sources of agricultural
production. Thus, the modern technology along with scale and efficiency effects has an important
contribution in improving the productivity of different sub - sectors of agriculture including poultry
industry.

Material and methods: For this purpose, required data were collected from 27 provinces during the
period 1996-2020. In the present study, a cost function approach is used as a basis for estimating
technological change using panel data. Technological change may be neutral or biased, depending on
how the relationship between inputs is affected (Stevenson 1980). The estimation is based on an
output and multi-input translog cost function. The translog function has the advantage of being a
flexible functional form (Feng et al. 2018). The parameters of the cost function were estimated on the
basis of the model system including the cost function and four of the five share equations using
Seemingly Unrelated Regression (SURE). The estimation was performed imposing the normal
symmetry conditions. The F-Limer test is used to measure whether the data are panel or pooled. Then
the Hausman test is then used to determine the use of the fixed or random effects model. In order to
estimating the system of equations, one of the equations of input cost share is eliminated and all cost
function equations and share of input demand are estimated simultaneously. In the model used, the
price of all inputs was divided by the price of one-day-old chickens.

Results and discussion: The estimation of the models performed relatively well. There was a very
high degree of explanation, and most of the parameters had the expected sign. The value of R? was
equal to 0.95 and the estimation gave a very high degree of explanation. The rate of technological
change in some provinces that used the latest technology was above the national average. A negative
sign in technological change indicates a decrease in the growth of production costs over time. Thus,
it can be seen that the improvement of technology, the use of new production methods as symbols of
technology, has reduced the cost of the poultry industry. Using the original breed of day-old chickens,
poultry feed and high-quality materials, benefiting from efficient heating and cooling system are
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among the symbols of technological change. This shows that by using different forms of technology,
poultry units have been able to increase the amount of chicken meat production. The rate of
technology change has been declining until 2014 and reached its minimum in that year. That is, in
2014, compared to other years, the cost of producing each unit of chicken meat in poultry farms in
different provinces of the country has decreased. The results of pure technological change showed
that in all years under review, the amount of neutral technological change was positive and its average
was 0.94. In general, it can be said that the process of changing pure technology over time has
increased the production cost. The results of changing the input biased technological change showed
that its average values were -0.39. Thus, it can be said that in the production of broiler chicken,
technological developments have led to savings in production factors. The average rate of
technological change was -1.71 percent over the mentioned time period, which means that in the
study period the rate of cost change of production units has been decreased. Since cost elasticity was
less than one (0.37), so the production is faced with the increasing return to scale. Therefore, the
reduction in the cost causes economic savings in the production process.

Conclusion: According to the results of this research, the technology has changed in order to use
more poultry feed; In other words, the technological change in the Iranian poultry industry is energy
saving. The results of cost elasticity, which was less than one, showed that product production in
these units has an upward return to scale, so it confirms the existence of economies of scale in the
poultry industry. Finally, it is suggested that the poultry industry utilizes the new technology and
increases the production scale in order to access comparative advantage.

Keywords: Cost elasticity, Poultry farm, Productivity, Technological change, Translog cost function



